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INTRODUCTION 


This manual is one in a set of NECAP manuals referenced below that 
describes the computer program NECAP - NASA's Energy Cost Analysis Program. 

The program is a versatile building design and energy analysis tool which 
has embodied within it, state-of-the-art techniques for performing thermal 
load calculations and energy use predictions. With the program, comparisons 
of building designs and operational alternatives for new or existing buildings 
can be made. 

The major feature of the program is the "response factor" technique for 
calculating the heat transfer through the building surfaces which accounts for 
the building's mass. The program expands the response factor technique into 
a "space response factor" to account for Internal building temperature swings; 
this Is extremely important in determining true building loads and energy 
consumption when internal temperatures are allowed to swing. 

The algorithms for the thermal loads portion of NECAP comes from the 
American Society of Heating, Refrigerating, and Air-Conditioning Engineers, Inc., 
(ASHRAE) manual, Procedure for Determining Heating and Cooling Loads for 
Computerized Energy Calculation . The original NECAP was published in 1975 and was 
supported by two manuals entitled NECAP - NASA's Energy Cost Analysis Program, 

NASA CR-2590 Part I User's Manual and NASA CR-2590 P art II Engineering Manual, . 
Since that time, NASA has used NECAP for building heating and cooling design 
loads and energy analysis. The program has been used as a reference for the 
development of several other computerized programs. 

This version of NECAP, called NECAP-4.1, contains the following 
modifications and improvements: 

o A NECAP input data processor (NIPP) module was developed which 

greatly simplifies and reduces the user input task. The original fixed 
format data field suitable for punching onto computer cards has been 
eliminated in favor of a free format data field suitable for use with 
computer terminals. 

o Provide built in default values for most input data. 

o The Response Factor module was made an integral part of the Thermal 
Load Analysis and System modules. 

o The Variable Temperature module and System and Equipment Simulation 
module were brought together into one module to allow dynamic simulation 
and interaction (feedback) between the space, its distribution system, 
and the heating and cooling plant equipment. In the previous version 
of NECAP, the hourly space temperatures and system heating/ cooling 
loads were calculated using given heating/cooling capacities. Because 
of varying plant equipment capacity due to ambient conditions, scheduling, 
distribution system control options, etc., "loads-not-met" resulted in the 
old program. "Loads-not-met" were not accounted for in space temperature 
drift above or below the allowed temperature range. 
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o Modify the thermostat and ventilation schedule input, 
o Improve fan on/off code, 
o Addition of process loads, 
o Modify the weather tape system, 
o Use system component part load performance curves, 
o Default CFM, chiller size, and boiler size data, 
o Provide an executive summary for energy, 
o Print out a temperature frequency chart, 
o Add more flexibility to print out. 
o Change the glass shade coefficient. 

o Correct air infiltration coefficients, fan efficiencies, and floor 
panel heating algorithms. 

The new program is documented in the following manuals: 

TM 83238, Users Manual - Describes examples and output forms. 

TM 83239, Input Manual - Details the input requirements. 

TM 83240, Engi neering Manual - Provides the algorithms for the program. 

TM 83241, Fast Input Manual and Example - Gives a fast method of input. 

TM 83242, Engineering Flow Charts - Provides flow charts that supplements 

the Engineering Manual. 

CR- 165802, Operations Manual - Gives the specific operating instruction for 

Langley Research Center's computer system 
operation. 

Program modifications were directed specifically at program improve- 
ments and not at a complete rework of the program structure. We wish to 
acknowledge the contributions made by the project's contractor, GARD, Inc. of 
Niles, IL, for the various changes and documentation in the program performed 
under contract NASW-3307. The program's maintenance contractor. Computer Science 
Corporation, of Hampton, Virginia also assisted in program updates and documen- 
tation. 


The program is run on NASA, Langley Research Center's large computer 
system. Users should be cautioned that program implementation can be time 
consuming and costly. Although computer run costs are much lower than the 
original response factor programs, they are still a magnitude greater that 
the simple "bin method" type energy calculation. With this in mind, judgment 
should be exercised to assure that needs are compatible with the investment. 
Operational assistance in running the program cannot be provided by NASA. 
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There are limited means to update the material. Comments on the 
program are welcomed, although the Government accepts no obligation even 
if the suggestions are used. Send comments to: 

Ronald N. Jensen 
Mail Stop 443 

NASA, Langley Research Center 
Hampton, VA 23665 

NECAP-4.1 is made up of the following program modules: 

NECAP Input Processor (NIPP) 

Thermal Load Analysis (TLAP) 

Systems Energy Simulation (SESP) 

Owning and Operating Cost (ESCON) 


1-3 




Section 2 

NECAP INPUT PROCESSOR PROGRAM 




NIPP 

MAIN 



2-1 















NIPP 

PRECAP 


* 1 

k 


WRITE NUMBER 
OF CARDS AND 
echo INPU^RECORD 



PAGE 4 


2-3 






NIPP 

PRECAP 



2-4 











NIPP 



2-5 








BEGIN 

DATVER 


MAIN 







NIPP 

DATVER 

OATAV 


2-7 




SYSCHK 



r READ CARD 


WRITE CARD 


IS 




ABORT PROGRAM 



NIPP 

WEATHER 



2-9 




Section 3 


THERMAL LOADS ANALYSIS PROGRAM 




TLAP 

MAIN 



3-1 












TLAP 

COM 


CIRRUS 

CIRROSTRATUS CLOUDS 


ICLTP < I 



YES 



OTHER 
ICLTP > I 


YES 


1 

? 

CALCULATE 
CLOUD COVER 
MODIFIER 




^RETURN ^ 



YES 


♦ 


CALCULATE 
CLOUD CQVER 
MODIFIER 



CALCULATE 
CLOUD COVER 
MODIFIER 


CALCULATE 
CLOUD COVER 
MODIFIER 



* 

CALCULATE 
CLOUD COVER 
MODIFIER 



CALCULATE 
CLOUD COVER 
MODIFIER 


* 



3-3 





ENTER 

CENTER 


I 


... - t— 

DETERMINE 
NUMBER OF BLANKS 
AT RIGHT HAND 



REALLOCATE IDEN 
IN FIELD 

, 

- 

WRITE 
ON 01 
DEVICE 

IDEN 

JTPUT 

KAGIT 



IF WANTED, 
WRITE IDEN ON 
OUTPUT DEVICE 2 




TLAP 

CENTER 


RETURN 









TLAP 

DESDY 



3-6 



TLAP 



3-7 












TLAP 

HD 



3-9 




TLAP 

HL 



3-10 


















TLAP 
HLA 
PAGE 2 



3-12 














TLA P 
HLA 
PAGE 3 



3-13 










TLAP 
HUA 
PAGE 4 







3-15 



TLAP 
HLA 
PAGE 6 




3-16 








TLAP 
HLA 
PAGE 7 



3 




PAGE 6 


3-18 




3-19 





TLAP 
HLA 
PAGE K) 



3-20 




TLAP 
HLA 
PAGE II 


1 


COMPUTE NEW 
SCHEDULE ALGORITHM 

1 


| CAU 

HL ] 



PAGE 12 


PAGE 12 


3-21 












3-22 


TLAP 
HLA 
PAGE iZ 











TLAP 

HLA 




3-23 







TLAP 
HLA 
PAGE 14 



PAGE I 


3-24 



TLAP 

HOLDAY 



3-25 








CALCULATE 

OUTSIDE 

TEMPERATURE 


~r~ 

CALCULATE . 
HEAT GAIN/LOS^ 

, FOR QUICK 

TRANSFER surfaces 



3-26 




TLAP 

INF 



3-2 7 




TLAP 
INITIAL 
RAGE I 



PAGE 2 


3-28 





TLAP 
INITIAL 
PAGE 2 



PAGE 3 


3-29 





TLAP 
INITIAL 
PAGE 3 



3-30 




3-31 


TLAP 

INPUTI 









TLAP 



3-32 




TLAP 

LEEP 





TUAP 

LOKIN 



3-34 




TLAP 

MATCON 



ENTER 

MATCON 





* 

SET ELEMENT 
EQUAL TO A BLANK 
CHARACTER 



3-35 





TLAP 

NOOW 



3-36 




TLAP 

PPWVMS 



3-3 



TLAP 

PSY 


ENTER 

p$r 



CALL PPWVMS 

CALCULATE 
VAPOR PRESSURE 


CALCULATE 

ENTHALPY 


CALCULATE 

DENSITY 


YES 


CALCULATE 
HUMIDITY RATIO 


c 


RETURN 


3 


ZL_ 

CALL PPWVMS 


CALCULATE 
VAPOR PRESSURE 


Jr 


3-38 









TLAP 

QMAX 



3-39 



TLAP 

RECAPI 



3-40 




3-41 





TLAP 

RECTAN 



3-42 




TLAP 

REPRTI 


( ENTER ^ 

REPRTI J 



WRITE FIRST 
LINE OF 
REPORT 


YES 


WRITE FIRST 
UNE OF 
REPORT 



CALL CENTER 


WRITE IDENI 


CALL CENTER 


WRITE IDEN2 



YES 


WRITE IDEN3 , 
IDEN4, IDEN5 


1 


WRITE IDENS, 
IDEN4 I DENS 
ON OUTPUT 
COMPUTER TAPE 


=r 


RETURN 


3-43 


TLAP 

REPRT2 


C ENTER ^ 

REPRT2 J 


WRITE UPPER 
BORDER 



WRITE WEATHER 
TAPE USED 





WRITE BEGINNING 
DATE OF STUOY 



1 


WRITE LENGTH 
OF STUOY 





WRITE INITIAL 
OUTSIDE WEATHER 



1 


WRITE LOWER 
BORDER 



3-44 






TLAP 

REPRT3 


ENTER 

REPRT3 


WRITE UPPER 
BORDER 


WRITE TITLE 


WRITE THE 
INFORMATION 
WHICH THE 
FIRST LINE 
OF PRINTED 
BLOCK GIVES 


WRITE 

INFORMATION 
WHICH FOLLOWING 
LINES OF EACH 
PRINTED BLOCK 
CONTAINS 


WRITE LOWER 
BORDER 


RETURN 


3-45 




3-46 






2 



WRITE 

IDENTIFICATION 


WRITE TIME 
AND CONDITIONS 
FOR SUMMER 
PEAK LOAD 


WRITE 

CONDITIONS 
FOR WINTER 
PEAK LOAD 


WRITE COMPONENTS 
OF SUMMER 
AND WINTER 
PEAK LOAD 


WRITE TOTAL 
SUMMER SENSIBLE, 
SUMMER LATENT 
AND WINTER 
SENSIBLE LOAD 


WRITE TOTAL 
SPACE COOLING 


WRITE TOTAL 
SPACE HEATING 


WRITE SUPPLY 
AIR CFM REQUIRED 
TO MEET TOTAL 
SPACE COOLING 


TLAP 
REPRT6 
PAGE I 


3-47 






WRITE VENTILATION 
AIR LOAD FOR SUMMER 
PEAK COOLING HOUR 


WRITE VENTILATION 
AIR LOAD FOR WINTER 
PEAK HEATING HOUR 


WRITE TOTAL LOADS 
FOR SUMMER SENSIBLE, 
SUMMER LATENT AND 
WINTER SENSIBLE LOADS 


WRITE TOTAL 
COOLING LOAD 


WRITE TOTAL 
HEATING LOAD 


WRITE SUPPLY AIR CFM 
AND CFM PER SQUARE 
FOOT REQUIRED TO 
MEET HEATING AND 
■COOLING LOADS, 
VARIABLE VOLUME 


WRITE SUPPLY AIR CFM 
AND CFM PER SQUARE 
FOOT REQUIRED FOR 
CONSTANT VOLUME 
SYSTEM,TO MEET HEATING 
AND COOLING LOADS 


REPRT6 
PAGE Z 


3-48 



RES FAC 

(TLAP AND SESP) 



3-49 




TLAP 

RMRSS 



3-50 





TLAP 

SCHDill 



t 


3-5 



TLAP 

SCHED 



TYPE OF SET CORRECTED SET CORRECTED 

DAY 5 9 TIME TO TIME TO 24 


HOUR OF DAY 



3-52 







TLAP 

SEARCH 



3-53 




TLAP 

SETBAK 


3-54 




TLAP 

SHADOW 



3-55 




TLAP 

SHG 



3-56 





TLAP 

STNDRO 



3-57 





TLAP 
SUN I 



3-58 




TLAP 
SUN 2 



3-59 






TLAP 

SUNS 



3-60 




TLAP 

TAR 


ENTER 

TAR 




CALCULATE 
TRANSMISSION 
FACTORS FOR DIRECT 
SOLAR AND DIFFUSE 
RADIATION 


1 

1 

r 

CALCl 
ABSORPTIO 
FOR DIR 
DIFFUSE f 
— 

J LATE 
»N FACTORS 
ECT AND 
RADIATION 
1 


RETURN 




3-61 





TLAP 

WBF 



3-62 




Section 4 

SYSTEMS ENERGY SIMULATION PROGRAM 





4-1 



















INTER 

AHU 


SESP 

AHU 




3 















SESP 

BRAD 



4-5 







SES 

cc0: 



-6 






SESP 

CENT 



-7 



SESP 

CHLADJ 



4-8 





CHLUSR 



-9 



ENTER 

CLGTWR 


SESP 
CLGTWR 
PAGE I 


CALCULATE 
PERCENTAGE 
BUILDING LOAD 
COMPARED TO 
CHILLER SIZE 


^ IS^s 
USER 
DEFINED 
CURVES 



CALL ZUNZ 

DETERMINE TECON 
AT TWB AND CTFFL 
CONDITIONS 



4-10 




CLGTWR 
PAGE 2 



RETURN 


RETURN 






SESP 
CSIN 
PAGE I 


4-12 






1 


/ READ NUMBER OF . 

yearly space 
thermostat schedules 

4 

/ READ YEARLY 
THERMOSTAT 
SCHEDULES 

4 

/ READ NUMBER OF 
[ RESET SCHEDULES 

4 

/ READ RESET 
| SCHEDULES 

4 

/ READ NUMBER OF 
JUSER DEFINED SURFACES 

4 , 

/ READ RESPONSE 
1 FACTOR DATA 

4 

/ READ NUMBER OF 
| FAN SYSTEMS 

4 

/READ DISTRIBUTION 
1 PARAMETERS l“5 

4 

/ READ NUMBER OF 
1 SPACES 

4 

/ READ PLENUM 
j INDICATOR 

4 

/ READ REGULAR 
[ SPACE DATA 1-4 

4 1 

/ READ PLENUM 
j SPACE DATA 1-2 



YES 



DEFAULT VARIOUS 
INPUT PARAMETERS 


SESP 
CSIN 
PAGE 2 


4-13 






SESP 
CSIN 
PAGE 3 


4-14 












£ 


/read numberof cond 

1 WTR/AMB WBT POINTS 

♦ 

/READ LVG WAT TEMP/ 
1 AMB W0T 

* 

/read number of pct 

LOAD/COND WTR 
TEMP POINTS 

♦ 

/ READ CHANGE CT LVG 
|WTR TEMfy PCT PEAK LOAD 

t 

/ READ NUMBER OF PCT 
PEAK POWER/tOND 
WTR TEMPS POINTS 

nr 

/read pct peak power/ 

1 CT LVG WTR TEMP 

t 

/ READ NUMBER OF PCT 
PEAK POWER/PCT 
| LOAD POINTS 

t 

/ READ PCT PEAK 
POWER/PCT 
j PEAK LOAD 

* 

/ READ NUMBER OF 
| DX/HEAT PUMPS 

i 

/ READ DX/HEAT 
| PUMP DATA -1 


/ READ NUMBER OF 
(COOLING DATA POINTS 

♦ . 

/ READ COOLING 
DATA POINTS 

* 

/ READ DX/HEAT 
1 PUMP DATA -2 

' » 

/ READ NUMBER OF 
HEATING DATA POINTS 

% 

/ READ HEATIN6 
| POINTS 


5 


SESP 

CSIN 

PA6E4 


4-15 








SESP 

DENSY 



4-17 




SESP 

DUMYIO 



4-18 





SESP 



4-19 




SESP 

ECONO 






/\ 




4-21 














4-22 







SESP 

EQUIP 



4-23 



















SESP 

EQUIP 


4-24 












SESP 



4-25 











4-27 






















4-28 









SESP 

EXSUM 


4-29 





Adjust total fan 
brake horsepower 






Calculate proem wate 
km)i (hot water, 
chilled «t»r, or 
Changeover). 


<^A re boiler ^ 

X 

1 v chiller on? 


thul-off option 
. used? 

X 

It this a 
?-ptpe fancoll 


Determine If fan It 
thut off. If off, 
distribute electrical 
end themal loads. 




Process mode set to 
hot water 



















4-32 












4-33 










SESP 

FILM 



4-34 

















•From p. 1 


Page 2 


SESP 

FSI2E 



^ it 
k Greater 
Than MAX 


^ Is ^ 

J Greater 
Than OKAX. 
< * 
















Page 3 


SESP 

FSIZE 


SEGMENT THREE 



4-37 






4-38 












SESP 

INDUC 


4-40 








SESP 



4-41 







SESP 



4-42 


















SESP 
IUNI 
PAGE 2 



4-44 










SESI 

MAX 



4-45 




4-46 









ZONE 00 LOOP 


SESP 

MZDD 



4-47 















SESP 

MZDD 



4-48 
























SESP 

PPWVM 



4-51 





SESP 

PROCES 


ENTER PROCES 


, t 

FOR N = I, NO. PROCES LOADS: 

IF ENERGY SOURCE OF PROCESS LOADS 

IS indirect: CALCULATE load to be added to boiler 

IS GAS: CALCULATE LOAD FOR PROCESS GAS 

IS oil: calculate LOAD FOR PROCESS oil 

IS ELECTRIC: CALCULATE LOAD FOR PROCESS ELECTRIC 

IS STEAM: CALCULATE : ©ENTHALPY DIFFERENCE 

BETWEEN ENTERING AND 
LEAVING STEAM 
©LOAD FOR PROCESS STEAM 



4-52 




SESP 

PSY1 



4-53 



SESP 

PSY2 



4-54 








4-56 




SESP 

RECIP 



! 


4-57 




f Tnirr \ 

l J 


SESP 

RHTS 


CAlt I HIT 


Determine H <* n W 

| Shift off. M Off, 
distribute electrical 
I end thermal loads. 


ns 



r 

^ fan shut-Off ^ 

^ s v s optton used? 

J 


> H0 t- 

Initialize 

Ceneral 


Variables 


Calculate required 
z one supply air 
temperatures 


ns 


Calculate 7 one 
sensible thermal 
load 



YES 


Sum zone base power 
requi rcment* 


Calculate return 
air temperature 


CALI HZ07N 


Calculate jrone 
humidification 
requi rp,-»nt s 


Page 1 


CAU BRAD. 


Calculate 
baseboard heat 



4-58 



SESP 



4-59 

















4-60 












SESP 

SESIN 


4-61 




SESP 

SMEXEC 

Page 1 



4-62 





SESP 

SMEXEC 



C-63 









SESP 



4-64 


SESP 

SMEXEC 



4-65 
















SESP 



4-66 






SESP 

STEAM 



4-67 





SESP 

STTUR 


4-68 







CALL FANgF 

Determine If fan Is 
shut-off. If off 
Distribute Electrical 
& Thermal Loads 



Page 1 


CALL HXAIR 

Calculate Kraction of 
Primary Air Induced 
from Central Zone to 
Sub- Zones 


Sum induced air, sup- 
ply air, and return 
air mass flow rates. 


G> 


To p. 2 


4-69 




















4-70 
















SESP 

TBAND 







SESP 

TEMP 



4-72 











SESP 

TOT 



4-73 





Calculate TRSET As 
An Inverse Function 
Of Outdoor Tempera- 
ture 


-74 














ZONE DO-LOOP 


SESP 

VARVL 



4-76 








4-77 









SESP 



4-78 











SESP 

VTIN 


ENTER 

VTIN 


1 


/ READ JOB 
( DESCRIPTION 
VARIABLES 



/ READ 

( BUILDING SURFACE 
DESCRIPTION DATA 

_ . J 

f 

/ READ ZONE 
J DESCRIPTION DATA 

\ 

L 

/ READ RUN 

[ DESCRIPTION DATA 

! 

1 

/ CALCULATE 
RESISTANCE AND 
U-FACTORS FOR 
SINGLE AND 
MULTI- PANE 
WINDOWS 




RETURN 


4-79 



SESP 

VTINIT 



4-80 




ENTER 

VTLOAD 


SESP 
VTLOAD 
Page 1 




/ if \ 
FLOATING 
SPACE TEMP 



DOES X 
^NEEDED HEAT\ 
.EXCEED AVAILABLE 
N. HEAT 


X DOES X 
^NEEDED COOLINGS 
EXCEED AVAILABLE 

sTcooung^X 


MAKE CORRECTIONS 
OF HEAT EXTRACTION 
AND SPACE 
TEMPERATURE 
DEVIATION 


MAKE CORRECTIONS 
OF HEAT EXTRACTION 
AND SPACE 
TEMPERATURE 
DEVIATION 


4-81 







SESP 
VTLOAD 
PAGE 2 


^ TYPE N 
2 

THERMOSTAT 




^ IS \ 
LOWER 
LIMIT 
EXCEEDED 


RESET HEAT 
EXTRACTION AND 
SPACE TEMPERATURE 
DEVIATION 


XI S \ 
^ SPACE ^ 
HEATING 
CAPACITY 
.EXCEEDED, 

|NO 


RESET HEAT 
EXTRACTION AND 
SPACE TEMPERATURE 
DEVIATION 


4-82 




SESP 

VTPOHD 



4-83 




SESP 

WZNEW 


4-84 











Section 5 


OWNING AND OPERATING COST PROGRAM 




BEGIN 

ECON 




V. 





NR *J- I.NRUN 


_JL_ 

RETURN 
















5-3 



PAGE 4 


MAKE INITIALIZATIONS 
FOR EQUIPMENT 
CATEGORY COSTS 


,/ IS \ 
'INSTALLATION 
OF EQUIPMENT 
s. COSTCO ^ 
? / 


G ) PAGE I 


^ IS \ 
EXPECTED^ 
LIFE OF 
EQUIPMENT, 

\ ? y 


6 ) PAGE I 


/ IS \ 
^ BUILDING \ 
LIFE = EQUIPMENT 
V LIFE / 
\ / 


SET BUILDING LIFE 
RATIO AND 

EQUIPMENT LIFE RATIO 


SET BUILDING 
AND EQUIPMENT 
LIFE RATIOS TO I 


/ IS\ 

/resale\ 

/VALUE TO BE Vv 
CONSIDERED AT END; 
VEND OF BUILDIN/ 
\ LIFE / 
\ ? / 


IS \ 
FLOOR COST 
< 


RECALCULATE. 
PRESENT VALUE 


CALCULATE PRESENT 
VALUE OF FLOOR 
SPACE COST FOR 
EACH YEAR OF LIFE 


D ) PAGE 5 



ECON 
PAGE 5 


/ESTIMATE^ 
ANNUAL 
MAINTENANCE 
\LABOR COSX^ 


CALCULATE PRESENT 
VALUE OF LABOR 
FOR LIFE 


/ 15 X 

^ ANNUAL N 
MATERIAL COST 


SUM PRESENT VALUE 
OF MATERIAL COST 
FOR LIFE 


^ IS \ 
OVERHAUL 
PERIOD 

X 0 ^ 


OVERHAUL 

LABOR 

COST 


SUM PRESENT 
VALUE OF OVERHAUL 
LABOR COST 


,s \ 

OVERHAUL' 

MATERIAL 

COST 

\ oX 


SUM PRESENT 
VALUE OF OVERHAUL 
MATERIAL COST 









ECON 



5-6 





1, Reoort Nn 

NASA TM -83242 


4. Title and Subtitle 


2. Government Accession No. 


NECAP 4.1 - NASA'S ENERGY-COST ANALYSIS PROGRAM 
ENGINEERING FLOW CHART 


7. Author(s) 


3. Recipient's Catalog No. 


5. Report Date 

May 1982 


6. Performing Organization Code 

992-24-01-01 


8. Performing Organization Report No. 


Ronald N. Jensen 


9. Performing Organization Name and Address 

NASA Langley Research Center 
Hampton, VA 23665 


12. Sponsoring Agency Name and Address 

National Aeronautics and Space Administration 
Washington, DC 20546 


16. Abstract 


10. Work Unit No. 


11. Contract or Grant No. 


13. Type of Report and Period Covered 

Technical Memorandum 


14. Sponsoring Agency Code 



NASA's Energy-Cost Analysis Program (NECAP) is a powerful computerized method 
to determine and to minimize building energy consumption. The program calculates 
hourly heat gain or losses taking into account the building thermal resistance and 
mass, using hourly weather and a "response factor" method. Internal temperatures 
are allowed to vary in accordance with thermostat setting and equipment capacity. 

NECAP 4.1 is a updated version of NECAP published in 1975 (see CR2590, Parts I 
and II). It has a simplified input procedure and numerous other technical improve- 
ments. Documentation consist of a Users Manual, Engineering Manual, Input Manual, 
Fast Input Manual and Example, Engineering Flow Chart Manual and an Operations 
Manuals (specifically for LaRC's Computer System). 

This manual supports the "Engineering Manual" (TM 832340) by providing flow 
charts for the program. 


17. Key Words (Suggested by Author (s) ) 

Energy 

Energy Conservation 

Energy Analysis 

Air Conditioning and Heating 


18. Distribution Statement 

Unclassified - Unlimited 
Subject Category 44 


19. Security Gassif. (of this report) 

Unclassified 


20. Security Classif. (of this page) 

Unclassified 


21. No. of Pages 
181 


22. Price 

A09 


For sale by the National Technical Information Service, Springfield, Virginia 22161 


AU.S. GOVERNMENT PRINTING OFFICE: 1982 539-007/12 1-3 





















